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(57) Abstract: 

PROBLEM TO BE SOLVED: To realize a digital 
PLL(phase-locked loop) circuit utilizing a frequency error. 

SOLUTION: An A/D converter 2 samples a reproduction 
signal from a reader 1 synchronously with a clock signal 
from a PLL circuit 4 and the sampled value is outputted 
to a binarization circuit 3 and a phase comparator 21. 
The phase comparator 21 detects a change of the 
sampled value from a positive to a negative or vice 
versa (zero cross), and a phase error signal 
corresponding to the zero cross is outputted to a 
frequency comparator 23. The frequency comparator 23 
provides an output of a frequency error detected by the 
change in the signal to a switch 25 via a low pass 
filter 24. The switch 25 provides an output of the 
frequency error to an adder 22 only when synchronization 
is locked. The adder 22 provides an output of a sum of 
the frequency error and the phase error to a VCO 27 via 
a loop filter 26. The VCO 27 oscillates a clock signal 
with a frequency corresponding to the value and gives it 
to the A/D converter 2 or the like. 
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t i-SSB*qi 6 (cfE^ro p L L iSt#3£B. 

10 m t -tztmm 6 (cte^co pll stg&ft, 
(on'mmmi^m-f^^y^b , 

[000 1] 

JttJK, PLLfflWSIfltfcitJWSfe^BBU «H^, 

ft -§-<t ^se^h^^ u' itmmmbm$imm.<n 

30 mc%ifcl,Ty-uyy-m-%-$:m£.-rZ>Z\bl l '£<0, *\ 

gfcit/^f*. Mt>ic PLL«iia3iBfcj:tJW£j-Ba 

[0 0 0 2] 

[0 0 0 3] CLOJ:>/«cK»SIEfrT?*>5jt7 f >f^^, 3t 

[0 0 0 4] SAc. r-^^/uf- ^jffl{ftcfiJffl$n-5S: 
[0005] croi^ilSPffllcis^tit ^i±JL/c 

ff-^fb PLL (Phase Locked Loop) HlS§T'^ n y ^ 

[0 0 0 6] I9l.t T-^n^^:(7)PLL[IlSg?rWr 
50 tSfiit^J^LT^-Sc 
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10 0 0 7] m&&K)gi@.l 2 1(4, ay/^ hf-f^ 
ZtzZoyXffjxt 2 0 1 tcu— tftte&HHWL, Jtf*w 
^20 lT-E*fLfcu— 9** (M"93fe) *S3tU S 

[0008] mmtmi 2 211, bw*i?3Sbi 2 1 

ff^ff-^i: LT7 y^HK 1 2 3*5it>*T-^c2^'P 
LL0SS1 2 4(dtti^)-r5J:5t-^^ttT^-5o 
[0 0 0 91 r-^-n^PLLIfilgSl 2 4tt, Sg^BBJg /<? 
1 2 2 «t •) tt«&S*Vfc??^«*J»e> * n y *«#£ttttj 
L, -tOft-^S: 7 y ^0SS 12 3 jcffl^-f 5 J: 0 Kfc £ 

Tcom$k.m<DmM itftf v*? 2 0 uciE»$ixT^s 

7*— *»£*flG?*-5) T\ BP^, BfflTOft^cy 
^c:*f/£LT, ^<£>{fi (oSfciii) as2Eftr*--5. t£o 
T, TT-o^PLLEIKl 2 414, rrolBPHa^, tV 
h MBIT £J4fcB U tf y h KJHIT icatxS LfcJSIJWro 

[0 0 1 0] ZC0T7-ny"PLLlElSgl 2 4(C*3V^C £0 

14. {^itg^i 4 1 14, mmtmi 2 2 ± 

tvfcWfe{f-§-i:, (VCO) 14 3(C<£ 

VmUZtllZfviyftftSjr (PLL^n-y^jf-§-) <bO 

fflffiBRglSrJfttl U -^cDfata^M^i^- 7*7 1 4 
2tCtB^)U /U-7*7>r/U* 1 4 2(4, <MBJtRgl 4 
1 J: "9#t^^nfditBKM^g^&IS^co^ 

CO 1 4 3 fctH7J*-<5. ' 
[0011] VCO 1 4 3(4, /U— 7°7^;u^ 1424 

•jttit&snytfs-^ttffittfaEc-c, mmnmi 22 jo 
5 3£Mmm%c&m& l e> * o y * ^ 

L, -t©^ n y?{a^&{m&M&5 1 4 1 $34:1*7 y^ . 

ms§ 1 2 3 icmtrr^ 

[00 12] rWi^l-U, T-^D^PLLlHlSSl 2 
4 (4, Wdfeff -^fcileM Lfc * n y * m-§-§r£E5cT-5„ 
[0 0 13] 7y7^EIKl 2 3(4, T-fu i/P L L[US§ 

1 2 4 4 0 t&^nfcy- a y ^fs -§-(ciwi^ lt, mm 
mmi 2 2«t'9^$nfcs±ff^, m&<Dft%m3& 

[0 0 14] T7-oy*|5igS-efc5±ifi03PLLlllKl 2 

4(4, sssscft, swgEfk, aipW^ot^t'©^! 

EISST'&Sfc*, iij^ft^ Sffl»C*fcS t ^ 9 RSIHStfr 
LTi^S. 

[0 0 15] -ti-C, *©J:5'WW!l*^i-5, 

[0016] 11 1 0 (4, f^/UP L LEBSO— flteKW 

Sr^LTl^S,, 

[0 0 17] •rv : ^/UPLLIslgS'C(4, 7*^*VHfc£ft» 50 
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fcflHSJt*S8S 1 6 l*3it>Vu— -77 4^5 1 6 2/JSfUffl 

^ttsfctwc, vcoofthfjic ^raEraaafcisigsg 

(VFO) 1 6 3^fiJffl£*t-5 0 "OVFO 1 6 3(4, 
>^-yy^/v^ 1 6 2£^LTt$^S£ftfc{ifBSSM (f* 

T, ^/u^oftflrcfcfcfififc**??? - b\z£ D ffi&3t& 
V8&tZ><, &-5M4, VF016 3I4, /u— 7*7^* 

1 6 2^LT^$*tfcffitaiasscjESi:-c, mmm& 

2 o<75f^^rs^tg§§^^] <9 &xT{£ffl L, 

[0018] ffitai^(aci:T»bA>jc3gtBssasc^is 

VFO 16 3(4, tU7Jt-S{S#Wffljga»t 

msi 6 nctt*&f stttjc, f^»iH]g§ (m^: 

[0019] Ud»b*ase>, ^<z>«ysEtSiSi$VN|Bi 
fflWJffi j6»c©ft-?-Sr3gfit-5 VFO * r <t {4H 

[0 0 2 0] ^rT\ ^idMAi4, ^(C, Bllllc^rrr 
4 miO^D^^ff-§-(C[5j»LT, TOf^-(75{i 

0 y ^fg*Sr^fi£ L, n±m^=tm 1 a ytfefftz. 
HffiLT-^^yv^LT^Stbfc^TVHil (mi 
W^'^^yuflD ^2c75^oy^ff-§-O«lf^C0fita 
fcfcft SffifHHeSrJim-rs J: 5 (- LT, JttfifcKSw ^ a 

vfm&.&X'Wim-zmmz. ^)x.(4'^^8- 1 8 4 

4 2 8-i-trBB^L^ 

[00 2 1] — ^, P L LiCfc^T, 3l#ii^^Tti3feffl 
^^KH (=^+7 , 7^+u>^ ^J£< L, §l#j£3««f* 
7-TS*T-®«flW (5l#ii^FW) *S<i-5fe*lc > 

Srffl^^*r*^iSBS5l#ii^PLLj (6ft « 

1 I Vol. J76-C-II No. 10 pp. 679-687) fCiEfic$*VC 

[0 0 2 2] ^cO^?*(CioV^T(4, PLLtdjSttSVC 
Orotii^i:, A^7«-^>JSia3gSSflSSt«ifflL, 

f4ffi^M^VCO(CA^/LT, ^t/ft I/>">'5:J£< 
i-^irttl-, 5l#ii^FMSrffiB&1--5J:5l-LTV^ 
5„ 

[0 0 2 3] 

[*wis«ftLJ;5 ti-swyei L*»L*ase>, ±3zi?o 

«K»iaa*fiJffl Lfc^£(4, 7to^PL L[HlSS(cii 
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[0024] *3BWI±, r. CD J; o tetfasildE*-tfc3ft 

#©fiaaasjisrs*»i-s t <t &k» ^yvna#t * o 

o, 5lta*^FWa J JSV N 7 f i ? ^PLLlHlBS:l^.i-5 
[00 2 5] 

-fz>„ 

[002 6] w 5 \zjBm<a9&&m±* ?a* y ?m 

x^^/Kf-^-i y- o -y^m^<D&mmm : t^Wi- ; b^y = - 
<Dmmam;*mj-irz>*Ty-7t, immmtmmm 

mmcomcttfc LT, y- □ y -f-^fc-rs*^ y 7* 

y §riix5 r b Z¥mt-rz> 0 
[0 0 2 7] tttifff. 6 iCfegcO P L LrH^ygBii, y" n 

tm$L®mm<nmz.ttfc l-c, y- n y *fett&&r& 

[0028] »5f»S9JCia(ftOPLLSt3l^fe»4, y" n 
y*ft#a§]J«LT, 7fn/{|^ty/yy^U 

5^fi//t, (fctBiSiS.fc»>, f/ZMt^bWy? 

imtnm&mtm$:fc%--rz>XTyy't. immmt 

mSSU^nf OlCttJft L-C * o y y fS^ri^ti * 
[0029] W*JS 1 fcgStt<o£&3&W^Sb ^14. "9- 
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m-^Z-y-^V >y*U T^-n^ff-^-lc^i-Sxv 1 ^ 

bfvytm^-t nmass^^mx u 
©14, immmbm®.$mm<DmcttfcLx, y-oyy- 

1S J Hr&&£.U ««S»4. 'Ti/ZMt^timL.Xy* 

10 [0030] m&s. 5 {c.Msm.^mwfmc^ ^xi*. 9 
vyfim-icmmLx, Ti-wm^-zv^v^y 

v?Mt%b ^ o y ^fs *wffitai^itsof l. mm 

[00 3 1] If *JI 6 t^8B(Kro P L L ^^Etcioi/ ^ 

-^v^y vi/»4. fvyy-m^mn^x. t 

■r^^/m-^ t ^ a y OMiS^M^^ L, 

oy^fff^-Sr^fef-S,, 

[003 2] tttf&E. 9 J-IS»© P L LUm-^mcm ^X 

(4, y-vy?m-%-\~m%iisX. T-^-o^f^-y-v^y 

30 U x^^^f^-ir^oy^ff^-cofiffi^Sr^b, 
[0 0 3 3] 

iwmmmmm) m 1 (4. swswoiEsasii^jESffl 

[0 0 3 4] S6**9SWlfi, ^*s'Wr4*9t£ 
k*o>ftf<< ^^2 0 1C u— y-'Tt &HH# L, 3tf* w ^ ^ 
2 0 1fSjHLtu-f)fe (M93t) SrS^U S3tL 

D=>>/<-^2 (i^VT-y >-y*#S) (ctH7j-r2>J:5(c 

[0 0 3 5] A/D3y/<!- ^2(4, St^-Sl "9 1 <fc 

^y*V^y?ay?m-% (PLL^Py^flHI-) tdlWI 

try h&co^v^Hfi) 5r2MfbIUSS3 (fflWgk) 

[00 3 6] 2fi£fldEI!S3l4, P L L^d y^m^-|c|SJ 
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.[0.0 3 7] P L LESS 4(^4^1^^ 2 lfi, PLL 

mm&\m^*ffimmm 23 (12 ro^^s) 

[0038] jljgmJtt^2 3 (1, {i|gitgj|§2 1 cfc 19 
fctSU ^Sc^^{C^i-5ff^c2-^^7^/u^2 
[0 0 3 9] n-/^7-f;^2 4(i, Jlj£$4t;$fe§ff 2 

[0 0 4 0] y^25tt, 0U^liffitBJttSaS2 1 CO 

^ °^7^/U^ 2 4 =fc <5#«&$ixfcft^S:inJH§2 2 (CttJ 

* 2 4 J: 19 tt*&$*ut^SrAl«»2 2 {cdtj^i Lfc^J: 

[0 0 4 1] /U— -y°7^)l>*>2 6(1, im%s2 2£<9tfc 
*&$ftfcfi#OJ^jftj^£^JUi:gL VC0 2 7 

[004 2] VC02 7I1 7U— 7°^^^ 2 6<t«9#t 

«^-S:«tB L, WLL^cs' ^ff ^Sr A/D = V < 

2 , fstgtkg^ 2 1 ft mzmerrs xiiaztix 

[0043] 0211 <ft*BitlRg2 lOflteKWSr^UT 

i £\ PLL^n -y ^ff -§-<£> 1 ^ a y 
4 2, -fefo^n^tti[l]g§4 3. :JoJ:tX ¥UJ©§B&4 4 

* *mS£fttzy- nyf |c*JV iffiffiSW- 4 1 (1 1 * 

0884 2, -fefci^ n^^htilHlSS4 3, *5«fclA ^J^ElR 
4 4 

[0 0 4 4] -gn^n *tfcfck||5H8 4 3(1 l®|ff 4 1 
/D 2 J: O^Sftfclf^/HitLiroflJS- 
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^immmmtmm 4 2 ax orassutssss 2 3 tc m 

[0 0 4 5] «05Jgg4 4ll, iSS@tt J F-4 l«fc SWISS 
tL/il^n-y^ftfjd-thv^/i^ilLi-ii:, A/Dny^ 
2 J: OW&^nyt-y-^^HKLiSrJtKEU S£ff 

i^Ji75^(75ifn^n^60^-rtl,T'#?'5/i)^J»fU iff 
o*n*ro^{C^Utft**fiW«Si^tf®3&4 2 

JO [0046] IP*,. «©Ett&4 4 fl, Li-iiSE-Cfc 

iclz:*>T^i9coifu^n^^^L7ti:*iJ»fU -ttttc 
*USi-5flr*SrffitBll^itmHK 4 2 {Cflt££ L, L i-i 

J^5f3^«M£*fflS^ttUIIB&4 2{c«#^T6 J; 

[004 7] ffiB®M&l#m&4 2{i, ir a ? n^ffi 
[b]S§4 3 J; 1 9#t^$tu-5ff^-*3j:U^J^lH]if§4 4 ± <9#t 
l&S^ff-^tCi^CT, m^m^4 1 i i9«t$iX7t 1 

i <9 m&ztifzv-^M&L i^hommmt ttwth 

U -ecof5tf@^f^^P»^2 2^J:u««iSSktt«a» 
[0 0 4 8] Ept,, fi»BISiaiffllHHS4 2tt, 3i*»±^ 

19 co-tfn ^ b ^(C3WE£^5«*ss«*&stLfc»^, mm 

itLi-iirM^ftLiWfD (Li-i + Li) SrftJfU 

30 ^{tmmm%^t\^x, im^2 2te£iimm^&. 

^5p|&$tlfc^ HBWHIEL i-i t *H3MtL iOfP{C- 
l^UfdS (- (Li-i+Li) ) SrfftffU ^COfg^ 

tsjeasufs-g-i: lt, aps^2 2&&Timm&cms 2 

[0 0 4 9] 0 311, JQ&£citK&2 3CO«Rg0iJ^L 
TV ^5. 

[0 0 5 0] 6 1 fl, -fi^J±g^2 1 J: 19 

40 ^com^»f.&$nfc«!:#, t£*ajt«ES 2 1,1:19 

offir-S-dSttt&Stifc <t # , -tofll e i-i ^hkgf^ 6 2 {d 

[0 0 5 1] Jtf£fl6 2fi, 1 J:9tt*&*tt 

fcffitBBSSIft^O 1 OHUCOM e H i, {£CtBJtK8S 2 1 

«t 9 mzzntzimimm^m e i ^tt^ l, e e 

i-li^^tV^*^-, 3, 64ib' c fcT>* 

ANDIE1SS6 5, 6 9lc:m^L, ei^ei-iOTfifoS 

5(9 [005 2] 311. JtC«»6 2 XVtMSZtl 
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'So 

[0 0 5 3] X^7f6 4lt Iti&§g6 2 ±9^££*l 

tz\m i x-fe {jtta^Mft profit e i 6 

6 ictttfj U Jtifcgg 6 2 J; 9 W&$4xfcffl»s o 

£\ 1/-^ * 6 1 i 9 #»$ftfcffitB BB&fll -§"<75 1 otft 

©itei-iS:»dWg6 6JcaWjt-5J:5l-*$n-Ct^ 70 

So 

[0054] »m6 6i^ y^6 3£ymmzn 

(BP*>, I ei-ei-i | ) SrJteaS6 8^W^rt-5«fc5 

[0 0 5 5] £££%£l£]ft6 7(4, I ei-ei-i | iJt 
(ftf-5fc»Ogfie<OBBi[4r»tU • ; e<£>{fi&tt3&2S6 8 

[0 0 5 6] Jti&8»6 8tt. *3l»6 6j:9tfcl&£ftfc 
ill ei-ei-i | <t, 3B»3B±EIK6 7J:9W&SiXfc 50 
Htt&ritiRU I e i - e i-i I as|SM£J: 9*#v 

ftl £:ANDIe]S&6 5, 6 9K:tB;*JU | e i — e ±-i | 
[0 0 5 7] AND08&6 5(4, JtURg 6 2 J: 5 * 

^2 1 «t 19 ^^fcmBSSM&wm^sftg^ii- 

[0 0 5 8] AND0SS6 9(4, tbg8l6 2 ±9^$ 

[0 0 5 9] mhm$^s7 0(4. AND0SS6 5£<0i& 
teZtlltmt AND[HlS§6 9 J: 9 #t^$tvfditC0M€rii 

[0060] iWc, m 1 ©ffi£&«<Z>ttfftCoV ^tKffl 

[006 1]*&]|C, A/D=>^<-^2(4, PLLIhI 
K4OVC0 2 7iSJ8SLfcPLL^oy^ff#|^Seo 

Vi/U ^<75^V7°/HiI€:2fSfb[IlS§3*5j;t/PLL[II 
S§4<7>{£tBJ£ifc3§2 Ucffi^/f^o 

[0 0 6 2] fi*!lt!S?3g2 KC^T, -tfn^n^tti 
08§4 314, 1 Wfi? n s/^HfjOffl^ff-^co»1fjI 
Li-it, *fflH]«Li&£ttI69. Li-i'ASft-C*>9, ^ 
o, Li^lET-feS, £>-5i<M4, Li-i DIET'S) 9, 7l> 
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[0 0 6 3] twit, ^J^IHSfS4 4(4, l->XrA^ 
MPalfiS L i*S]E-Cife5 *>Sd»SrtiJWf L, L 

9, LidSEt?*).*^, M^M(C3t^±7)519CO 

fiaa»aaiEttjisHS4 2 f d^g-t-^o 

[0064] Sl*>Jb&S (3 ^ n *{£*fe&f 5f&#a* 

P^^n^i:, ^^^0^4 2(4, l^fi^ 
MoMfflffi: L i-i £ ftfflHHB l i of a ( L i-i + l i) 

^IflU *<Dft&ffim&&tS-%rb L"C, AQJSS&2 2 £ 

i§j^iwte?i§2 3(ctu^-T5 0 

[0 0 6 5] H4 (A) (4, i^J^Omfn^n^dJ 
tfcfcU <k # (OttlBIfit L i-i, L i WfflCtffitBKSIfi 

zttf^LT, MWffiLiCoife^-fe^^ mam 

[006 6] — #iJ^lE]SS4 4 (4. Li-iiSE-Cfc 

[006 7] il^Tri 5 <9 Wif a ^ a ^ {Cftjfct 

o y ^ WroWIWiS Li-ib fflRm. L i OSHC -liStfc 
ffi (- (Li-i + Li) ) SrSWU ^rCDfit^fiaf^^ff 
^•i: L-C, ADS^2 2 irJ5?g^cltg^2 3ict±i^i-5 0 
[0 0 6 8] ®4 (B) (4, jL-hTTbSWHafuxtf 

mta^titcb^(DmmmLi-i, Li^mbimmmm ^ 

A 9 (DffioHl&tt LTV ^4 WBMLi<Dt&mAK 
MrafilL i-irafftSftlEJ: 9 ^ct v A 9 OfI(4, IE 

[0 0 6 9] /jris; Mr^lLi-ifcimsr^lLi^iB]^ 

i?u^fcBiHisg4 3(4, fidBaas^*aisiiS4 2{c, # 

[0 0 7 0] m4{Z7frt£oiC x iLh±fi> 9 Ofn ^ u 

^is J:0fi^,T* s 9 co-tf o ^ n ^ <dv >-rno*^-{c:*3i ^ 
rt>, b#^J t i-i<nmiimLi-ib*m t i^Mr^fELiT' 

^F^SWLfdtL^OCl^SB^J^ B#£ij t i-it^Pj 
ti©tf^J:9/h$i>»^-. {£tSltg5^2 1(4, 1mms 
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ig.LA>OiZf£Z>tifMt)'\ mM t i-i^B#giJ t iCTJEp^.J; <0 

. [ Q 0 7 1 ] Jl&£W£tfcg§ 2 3 {Czfct, ^ USim 

ogfjroftei-ii:, f4ffiM:t^2 1 <t W^frfc&tB 
K^*©filei«:J*8U ei#ei-i«fc9*#V>» 
£\ ffil £r*-f -y^6 3, 6 4*3«fcU J ANDIIBg6 5, 
6 9UltttfjU ei#ei-iWT-Cifc5»£\ ffiOfriitfj 

[0 0 7 2] *^;y^6 3J4, idfi»6 2 J;9«*&$tl 
fdfiri 5 1 -c*>s»£\ {Sffl^Mff #0« e i %jgc^i§ 6 
6 Ktfctfj U JtlttSS 2 «t «3 S«&$ttfcfflDiS 0 -Cfc34§ 
U-v^ ? 6 1 «t •? W&$nfc{4ta^Mff 1 oifl 
0Httei-i&«JH86 6tcatfjU ^yf6 4li, Jt 
|«B6 2J:9«*&$nfcffiasi-C&5iB^, us^**6 

i <£ 9 flw&stiytffitais^ft i ogroM e 

6 jcttyj u ttt!?§§6 2 «t 'om^ntz.m.^ox' 
3bzw&. im mmm e i 6 6 ictttfrt- 

-So 

[0 0 7 3] flg6»g&6 6l4, Xsdy^eSXOmZZtl 

(BP*>, I ei-ei-i|) *JttHS68lcai^i-S. 

[0 0 7 4] J£gg|6 8(4, S)»S6 6j:!)M$nfc 
fit I ei-ei-i | t, 3@B3B^lHlgS6 7«fc?»#tt&S4xfc 
BSft^ttK U I e i - e i-i | a*Mf£J: 0 ;*: § V 
ffil^rANDlHlSS6 5, 6 9{£tftfjU | e i— e i-i | 

[0 0 7 5] AND[E]Sg6 5{4, J«8g&6 2 «fc »J0W&£ 

[0 0 7 6] BP*>, ANDlH]Sg6 5i4, ei >ei-i, d» 
o, {fldfSSHo^b^ I ei-e i - i I dSBBfiJ:?)*: 

[0 0 7 7] m5iC7rrr&0iCP LL W-y?{m<Dm 

o^(C|S]JtBU^ny^) cDjli£$C<fc <!){£</ ^§£\ PL 
L * n y ^m-^-cOfitafi, f-*?*^? vy? <D&M\Z^S 

[0 0 7 8] z.<n&&* fS#BJ*«8S2 1 .fc«Jtttfj£;h,3 

U /i^O, SI 6 (Cirrt-J; o P LL 9 a y9{gmzm 

[0 0 7 9] fto-C, {S#^T'fc^{itB^M* s l 8 0 
£«riiiiL;fc#g\ e i >ei-i-C*fc l 9, rt>o, 
SoaSfU» I e i - e i-i | t>m&£ <0±$< ?£5><DT\ 
PLLfay? (t*OjaaSJfcl\ ft^c?^ 
zStStiW^irriW, *n»«trt?fSfS^ (111) 
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^ f4ffi^M^^ 1 8 O^aig-rSlEWtf ;L5C0-C\ 
AND0S&6 514, «fc 9#<<7>fg: 1 rofB^-Srtti^-f S. 

[0080] *m&mm<v x ? g sisbwc 

fifctBISSliS 1 8 O^&iiii L/c-k #co{4t@itt^ 210 
ti&jO&iKfr I e i - e i-i I tt, 18 015: 

[008 1] ANDESS6 9J±, l^j§g6 2 J: 9 tttt&S 
J:t>\ ffitBtt*SE»2 1 J:«3fi«&$nfcffi#BISSS»aifg* 

iW [0 0 8 2] EP*>, ANDHISS6 9(4, ei^ei-iT'fc 
•J , A»o, ffita»^Efk2»- I e i - e i-i | rfSHMSJ; 9 

[0 0 8 3] m7lZJrrrX0^PL-L^uy^m-^r<Dm 
&m i M£iim-f§r<D^*rjvi'y- v-yy- (S^ff #0>t? o ^ 

u*\z.\smi,iz.*uy9) <7>m&m£.<om\<^Wr&, pl 

[0084] fitiJt$5^2 1 «t 19 ayj^ns 

30 {4taK^ff-§-(4. El7(c^-f{i>|=aKMo^#${c:>Pf^ 
U 08t^-f ±9f-, PLl.y-vyy-m-mz.m 

MLX%imtfXZliit)t!tlZ> a 

[0085] isot, mg&iExih&iimmm* 1 8 o 

•oggf b» I e i - e i-i I asflMaj; 9 < *5<o-c, P 

ANDE1SI6 9 J;*3l±i^$nSo PLL^ny^ 

£\ iaaRS*si 8 0**iiifl-t-5lHljfcJSi9*.SO-e, 
ANDIh1S§ 6 9 14, «t «3 #< Offi 1 <D\%^^f}-t^> 0 

[0 0 8 6] ISB)ltMiS7 0(l % AND0S&6 5 <fc 9 f£ 
&£tXtz.m^ ANDlHlSS 6 9 £ *> 

[008 7 ] BP*,, Mffiltf tS§5 7 0 (4, PLL^p^ 
fS-^-w/g^^s, *f-**/V9 vy? <Oj^jg^«t 0 f£V ^ 

5f PLL^By^fs^oajSiSBb&s. ^-t^u^n 
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"[0088] ^y^2 5lt. mM i y\$&Zr-&ftz 

[0 0 8 9] im*&2 2(±, mm\%~i2Ji&ftirtm££ 

[0090] ;\<~--?7 -tvl^ 2 6 ii, -£CDff-§-<Z>j#jJg|z£ 
fiS^SrJWHU VC02 7\zWjt* a Z.<DX.o\Z.\* 

~c\ /i' — y'v^/^ 2 6i±, p l l (c: isv ^-cflSifiTMffitB 

[009 1] ^LT, VC02 7(i, f^—zfy^j^ 2 

^AWtSaSU PLL^n -y^ff LT, ffitBJfcgE 
S2 1, A/D3^<- ?2ftWytiW5. 
[0092] J^_h<7?J; 5 UT. ^iS^H^ffi U 

[0093] fcfe. _hlE<75P L LEK4I4, f'v^HEl 

6, :fe\J:U\ VC02 7^T-7-ai/lHlSgi:-rs- ttf 
[0 0 9 4] £fc. A/Day/<- 2 k 2 

[0095] fcis, ±|e»g(75JF^(C^oV ffir^Si 
[0 0 9 6] 

iun*jg 5 {csa«(753ESWrffi{c J;titf , * o y * 

n y ^ft^-i: cojsis^is^^ u <mmmt m$i 

#!B£0f(azttf& LT, 9 a y ? m^m^t^ <k <b fc 
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o, 5l#ii^FfB]a«Sv P L LlHlSS^fiJffl L 

ktfX%Z> 0 

[0 0 9 7] I9*JS6 (Cfg^cDP L LSilHSH*J«ttJW 
*JS 9 (c|E«cro p l L JSJIWifet c: <fc*ui\ ff # 

?|^^^Pfl^Mi/^v J ^/uPLL[llS§5rlim-rS 

[si 1 ] *$&\<nms&m&j&m uzm£am.<D-^m 

[El 2 ] El 1 <Oim&m5<Dffif&m&7rrf7'ti y 9 MX' 

[ei 3 ] ei i <DmwLmMm<vmf$.mz^-f7*v y?m 

20 X*1hZ> e 

[@4] S^fi^©i^V7VHffiLi-i, Lii^KMA 

[ii 5 ] n±m^-t PLL^n-^ ^ m ^(Dmmmo— 
m*^mxtbz> a 

[n 6 ] n±m^rt PLL^oy y-\t^(nmm&m£<n 

[El 7 ] ff^m -§•£ PLL^ny ^ff #CD{it@^M^te 
[El 8 ] f¥±ff -i-t PLL^ny ^ff #-Wii!Sifc^^cO 
[EI 9 ] T-fv ?tt(D P L LElSS^i-5S^ao 

[H 1 0 ] W&yriSf/i'P L LS?gco— fl^fiajSr^f 

yy-mx-&Z> 0 

[Ell 1] t&fcco^ifclcj; •3jttH$tL5^SBUfiSo>- ^J4- 
^Kl"E!T"fc-5 0 
[^<75!ft^] 

1 Bc^Sl^^B, 2 A/D^y/^-^, 3 2 
fflSfblHHS, 4 PL LESS, 2 1 ffiffiJttSSag, 

40 2 2 mn$s, 2 3 /giS^Cttg^, 2 4d-y<^ 
7^f^, 2 5 ^ y^, 2 6 jv—-y"y^)\y 
9, 2 7 «E&JfP3§ig§g (VCO) , 41 li 
4 2 fidB^llffttilHlSfS, 4 3 -tfa^n^ 
^ttJlHlSS, 4 4 *JSIslK, 6 1 \s-J*9, 6 

2 tfc^, 6 3, 6 4 ^ y=T, 6 5 AND 
IsBS. 6 6 i^§, 6 7S»@Jg, 6 8 
tfc»», 6 9 ANDIUSg, 7 0 &bffli& 
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